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INTRODUCTION

This draft report describes Year 2000 results for the Water Quality Monitoring Study
being conducted for the City of Crystal Falls (licensee) on the City of Crystal Falls
Hydroelectric Project (FERC Project No.11402) located on the Paint River in Crystal Falls,
Michigan (Iron County). This study is being conducted to comply with the FERC order issued
April 10, 1997 approving the licensee’s Water Quality Monitoring Plan (Appendix A). The
study is being conducted by an independent ecological consulting firm (White Water
Associates, Inc.) under contract with the licensee, with oversight by the Michigan Department
of Natural Resources (MDNR) and United States Fish and Wildlife Service (USFWS).

The Water Quality Monitoring Plan submitted by the licensee was prepared by its
contractor Mead and Hunt (Appendix A). The FERC order on the plan modified the proposed
two-year monitoring term to a three-year term. In addition, it set reporting schedules
specifying that a final interim report, including copies of agency comments as well as any
proposed modifications for subsequent years of the study, be filed with the FERC by
February 15, 2001. The order also specified special reporting instances should water quality
measurements fail to meet standards set by Article 404 (Appendix A).

This report is comprised of five principal sections, including this one (the Introduction).
The next section will describe the general area of the hydroelectric project and the specific
monitoring sites. The Methodology section describes four aspects of the study: (1) Upstream
Water Quality Profiles, (2) Upstream Temperature Monitoring, (3) Downstream Dissolved
Oxygen and Temperature Monitoring, and (4) Data Management and Analysis. The Findings
section presents our observations and data collected from the field, and provides an analysis
of the data. The Discussion section overviews the first year of monitoring and recommends

how anticipated effort for the field season in subsequent years may be modified.
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DESCRIPTION OF THE GENERAL AREA AND MONITORING SITES

The study area is composed of two sites: an upstream site at the upper outer end of the
floating platform (“‘catwalk”) from which the barrier net is suspended, and the downstream site
below the dam on the west side (river right). Throughout this report, these sites are often
refetred to simply as upstream and downstream. (See Figure 1, Appendix B.)

Servicing the upstream site was reliable and convenient thanks to the floating platform.
This substantial structure is composed of wooden rafts connected into two large floating limbs
oriented at approximate right angles to one another. The limb that is oriented upstream-
downstream is 84 feet long and the limb that is placed cross-current is 96 feet long. It is held
inplace by steel cables that are stretched between anchor points on the dam, island, and western
shore. The inner corner of the two limbs, just outside the barrier net, was the upstream site for
deploying water quality monitoring equipment and taking weekly profiles.

The downstream site was chosen for its security, remoteness, consistent depth, and
relation to the dam. It was approximately 100 feet downstream. The study plan prepared by
Mead and Hunt and referenced in the FERC order indicated that positions be approximately
500 feet above and below the dam. Convenience and security dictated that these distances be
reduced; however, the intent of the plan held—to measure water quality parameters at proper
depth, well above and below the dam. In addition, the downstream site corresponded with the
location of past deployment of similar equipment, lending to historical comparisons.

The aptness of depths of the two sites for this study was supported by historical data. In
1992, White Water Associates conducted aquatic and terrestrial studies within the Crystal Falls
project area as part of the relicencing requirements (Paint River Ecology and Water Quality
Study, White Water Associates, 1992). Bathymetry measures at two-foot contours were
conducted throughout the impoundment including the area of the barrier net. From that data,
depth at the upstream deployment site was determined to be among the deepest locations of the
impoundment (as specified by the plan describing the site selection for dissolved oxygen and
temperature profiles) at around 14 feet or 4.5 meters. From similar experience, the depth of the

downstream site was known to typically be from 3 to 4 feet (1 meter) during the study period.
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METHODOLOGY

For the Water Quality Monitoring Study, we followed the study protocol outlined in the
licensee’s monitoring plan prepared by its contractor, Mead and Hunt, filed with the
Commission in November 1996, as modified in the order approving the plan issued April 10,
1996 (Appendix A). This section details the methods we used for the 2000 component of the
study under four subheadings: (1) Upstream Water Quality Profiles, (2) Upstream Temperature
Monitoring, (3) Downstream Dissolved Oxygen and Temperature Monitoring, and (4) Data

Management and Analysis.

Upstream Water Quality Profiles

Upstream water quality was measured by means of a portable YSI dissolved
oxygen/temperature probe. The probe’s cable was marked at 0.5-meter intervals, which were
the intervals used for data collection. According to the plan and its approving order, measures
were only required every meter. Measures of temperature and dissolved oxygen were taken
on a weekly basis at the upstream site, from June 7 through October 1. Two additional profiles
are scheduled for the month of February (2001), but due to their timing the results cannot be

included in this year’s report.

Upstream Temperature Monitoring

In addition to affording a location for water quality profiles, the upstream site was the
point of deployment for a continuously monitoring temperature probe, a Ryan TempMentor II

programmed to record temperature hourly. The temperature probe was factory calibrated
before the study. The probe and datalogger, joined in a buoyant plastic cannister, were
suspended from a weighted chain about 6 feet (2 meters) in depth from the surface. Every
week, when the site was visited for profiles, the probe was checked to make sure it was
tunctioning properly, and at times data was downloaded via a laptop computer. The unit
collected data from June 7 through September 30.

White Water Associates, Inc. Page 3
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Downstream Dissolved Oxygen and Temperature Monitoring

- Weekly visits coinciding with upstream profiles were scheduled to service the Hydrolab
Datasonde 3 probe deployed below the dam. The unit was calibrated for dissolved oxygen
according to manufacturer’s directions every two weeks. The temperature probe was factory
calibrated before the study. The datasonde was programmed to measure dissolved oxygen and
temperature hourly, as well as several related and operational parameters. Standard service
included calibration checks and downloading of data, as well as occasional programming for
monitoring runs. Both lo-flow and standard membranes were used for the unit’s dissolved
oxygen probe. Two different datasondes were used during the course the study. Any
interruptions in readings due to servicing were noted for purposes of data management and
analysis. The units collected data from June 7 through September 30.

The downstream site was a steep scramble down a heavily wooded hillside adjacent to
the hydroelectric facility, minimizing the opportunity for theft or destruction. For further
protection, the unit was encased in an slightly oversized PVC tube with holes on the probe end,

chained to a tree on the riverbank. Weights held either end of the tube down to prevent shifting,

Data Management and Analysis

Data collected from the weekly profiles were placed in an Excel spreadsheet table for
purposes of presentation and graphing. Percent oxygen saturation was calculated from
temperature and dissolved oxygen using a nomogram published in the 1975 book Limnology
(Robert G. Wetzel, W.B. Saunders Co., Philadelphia); results were placed in the same table.

The upstream temperature probe requires special software to communicate and download
data. The result is two files associated with each download: a data file (basically a long string
of temperature measurements with no indication of time or date) and a header file (data
manually entered in the tempmentor during setup and deployment, including the start time/date
and interval). These two files together allowed preparation of Excel spreadsheet tables giving
all hourly measurements of temperature, together with daily maximums, minimums, and
averages. These results were graphed to show a line of points for daily average, with a vertical
bar through each point giving the maximum and minimum readings for that day. The tables

and graphs were formatted to display one month of data at a time.
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The downstream dissolved oxygen and temperature probe was slightly more sophisticated
in its data handling than the upstream probe. The unit’s internal data files allowed storing date
and time with each reading. Nonetheless, the data had to be arrayed in an Excel spreadsheet
table for proper presentation, including calculation of daily averages, maximums, and
minimums, and graphing. The graphs were the same format as those prepared for the upstream
site. Any data loss due to servicing was noted on the spreadsheet. The results were formatted
to display one month of data at a time.

A comparison of temperatures collected hourly at upstream and downstream sites was
produced. First, a spreadsheet was created to show a long list of data points for the two sites.
Second, the difference between downstream site and upstream site was calculated. Third, the
resulting table was used to produce graphs, broken down by month, showing all the raw data.
As an additional step, the differences were arrayed similarly to those tables and graphs
previously described to present daily averages, maximums, and minimums of these differences.

As indicated in the study plan, computer data were provided to the agencies, MDNR and
USFWS, as part of the submission for review. The format of the raw data presented certain
limitations (for instance, the upstream monitor does not record date and time with the
measurement). Also the fact that more than one unit and deployment bout were used during
the course of the study made it difficult to discern how the individual files make up the data set,
without reviewing detailed records of service activity. For convenience of the reviewer, we
compiled all the raw data into a single “processed raw” data file for each location, appended
date/time where necessary, and included any annotations useful to the reviewer. Besides these
processed raw data files, the tabular and graphic presentations were also provided. The files
provided at the review stage were all in Excel 2000 format. Anaccompanying README.XLS
file described all the individual files making up that submission.
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FINDINGS

In this section, we describe our findings regarding the four categories just described

under Data Management and Analysis in the Methodology section.

Upstream Water Quality Profiles

Measurements of dissoived oxygen and temperature at 0.5-meter intervals were taken
weekly starting June 7 and ending October 1. The results of those measures and subsequent
calculation of percent oxygen saturation are presented in Appendix C. Atno time was there any
dissolved oxygen readings below 6.0 mg/L (the exceedence limit was 5.0 mg/L) even near the
bottom of the 4-meter range in depths, and readings were usually substantially higher. Week-
to-week variance was likely caused by normal variation in the field equipment, despite regular
calibration. Temperature readings ranged with the depth, from surface depth highs of 25°C to
bottom depth highs of 24°C; these readings compared to data from the remote temperature

probe taken during the same time period.

Upstream Temperature Monitoring

Readings of the Ryan TempMentor, the unit responsible for upstream temperature
measurements, were collected at a fixed depth of about 6 ft. (2 meters) rather than taken as a
profile across the water column as described in the previous section. This along with the
continuous hourly record allowed presenting and graphing all data points from its deployment
June 7 through the end of the study September 30. The results are shown in tabular and graph
forms for these four months (Appendix D). Monthly averages, maximums, and minimums are

presented in the following table:
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Upstream Temperature (°C)

Year: 2000 Average Maximum Minimum
June 19.3 21.7 17.4
July 20.6 24.0 16.7
August 209 24.2 18.1
September 15.4 20.5 10.7

Downstream Dissolved Oxygen and Temperature Monitoring

The Hydrolab Datasonde 3 responsible for downstream measurements recorded dissolved
oxygen in addition to temperature. This record on a continuous hourly basis allowed
presentation of the data, in tabular and graph form, from the unit’s deployment June 7 through
September 30. The results are shown for these four months in Appendix E (temperature) and
Appendix F (dissolved oxygen).

Due to the servicing necessary to maintain this equipment, on several occasions units
were out of the water during time programmed for readings because a site visit was in progress.
These “missing” readings are represented as asterisks (*) in the data tables. Dates and times of
these occasions are as follows: July 13 (1100), August 10 (1200), August 30 (1500).

Starting around July 19, the deployed datasonde unit began to show problems with
increasingly high dissolved oxygen readings, roughly coinciding with a service visit that
included a new set of batteries. In addition. a “bad” reading (9999) for dissolved oxygen
occurred during this period, on July 23 (2300}, for no reason except equipment failure; this
generally occurs when a unit fails to acquire a dissolved oxygen reading in an allotted time.
After servicing on July 25 (1400), when the problem was first noted, the unit performed
somewhat better. To correct the problem, the poorly performing unit was replaced on July 27
(1100) with a new unit equipped with a standard membrane. Units equipped with lo-flow
membranes, such as the replaced unit, are subject to degradation of the probe (anode) over long
periods and sometimes suffer from power problems. Water flow was ample enough to ensure

that a standard flow membrane would provide reliable readings. The switch to units equipped
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with standard membranes solved the transitory problem of unrealistically high dissolved
oxygen readings for the remainder of the deployment, as evidenced by readings in August
falling within normal ranges. Monthly averages, maximums, and minimums for temperature

and dissolved oxygen follow:

Downstream Temperature (°C)

Year: 2000 Average Maximum Minimum
June 19.5 22.1 17.6
July 209 24.7 16.9
August 21.1 245 18.3
September 15.6 20.9 10.8
Downstream Dissolved Oxygen (mg/L)

Year: 2000 Average Maximum Minimum
June 7.8 8.8 7.0
July 7.2 8.2 5.8
August 7.5 8.7 5.9
September 8.5 9.8 6.4

Data from July 19 through July 27 was not considered in the table for dissolved oxygen
due to the service problem described. If it had been included the average would have been 8.0,
and the maximum would have been 15.4. The minimum would have remained the same. The
table and graph for July’s dissolved oxygen measurements display all the data related to this
episode.

White Water Associates, Inc. Page 8
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Comparison Between Hourly Temperatures at Sites

- Continuous hourly temperature readings upstream and downstream of the dam allowed
the comparisons from hour to hour, day to day, and month to month included in this report.
The data are presented in tabular and graph forms in Appendix G, for the four months involved.
In addition to the daily averages, maximums, and minimums reported in those tables, the

following is a table showing these differences compiled over a monthly basis:

Delta Temperature °C (Downstream - Upstream)
Year: 2000 Average Maximum Minimum
June 0.2 0.7 -0.9
July 0.3 1.5 -0.6
August 0.2 1.2 -0.8
September 0.2 1.0 -0.7

Delta temperature in this case means “downstream minus upstream” so a positive number
indicates that the temperature downstream was higher than the temperature upstream. Looking
at the averages in the previous table, it seems that unit(s) downstream tended to have higher
readings (from 0.2 to 0.3°C) but differences of this magnitude could be due to variations in
tunings of the factory-calibrated units. Swings in the positive direction never exceeded 1.5°C.
Swings in the negative direction (i.e., temperature upstream higher than temperature
downstream) were as great as -0.9°C. At no time, did the “downstream minus upstream”

temperature difference exceed the delta standard of 5°C.

White Water Associates, Inc. Page 9

[EENPR———



Crystal Falls Water Quality Monitoring Study, Annual Report for 2000 Monitoring

DISCUSSION AND RECOMMENDATIONS

Water quality measurements are within normal ranges expected of this study setting and
time period. Dissolved oxygen and temperature profiles were typical, with both decreasing
slightly with depth. Dissolved oxygen at both locations always measured well above the
exceedence limit of 5.0 mg/L. Differences in readings for temperature upstream and
downstream of the dam were low, less than 2°C, at all times. At times, the upstream site
actually recorded higher readings than the downstream site. This could perhaps be due to
rainfall events, diurnal sunlight patterns affecting the downstream site, or seasonal changes.

The weekly visits to service the downstream monitoring probe ensured that any
maintenance, calibration, or exceedence problems were dealt with swiftly. (The plan submitted
to and approved by FERC calls for calibration visits every two weeks and data download visits
every week.) This year was a tune-up for the remaining term of the monitoring study. With
the change from lo-flow to standard membranes for the dissolved oxygen probe, we have
achieved greater stability in calibrations and reliability in readings.

The weekly visits for upstream profiles and downstream data download have been
intensive for the level of problems found. Visits every two weeks for these tasks would be
adequate to measure changes in conditions and ensure proper operation without risking large
amounts of data loss. It is our recommendation that this schedule be adopted for next year’s
monitoring efforts.

Resulting from the draft report review and the recommendation given above, MDNR
reviewer Jessica Mistak (Habitat Protection Unit, Fisheries Division) indicated by phone and
correspondence the agency’s acceptance of the previous recommendation regarding scheduled
visits (Appendix H), with the stipulation that “bi-weekly downloading is appropriate only if no
problems with data collection are encountered.” Ms. Mistak also stated, “If problems such as
unusual DO drift or non-compliance should occur, MDNR requests the licensee return to
downloading data on a weekly basis.” We agree with this stipulation and will proceed in this

manner for monitoring in 2001.
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Project No. 11402-01) -3~

Regarding reports, the MDNR requests that DO values be
compared hourly to the state DO standard and delta temperature
valuas be compared instantanaously. Plausible explanations for
any deviations should be provided in the reports, along with a
description of the effectiveness of any measurss implementad to
improve water quality. The MDNR also regueste q:unnnnpw
transmittals of raw data along with information pertaining to the
calibration of equipment during that quarter.

Other comments by MDNR were incorporatsd into the licensee's
proposed plan.

DISCUSSION

The licensee's proposed water quality monitoring plan
includes those requirements stipulated in article 404 of the
license. Implementation of the proposed plan should enable the
licenses to monitor the effects of project operation on water
temperatures and DO. Calibration of the monitoring equipment
according to manufacturer's recommendations, as proposed by the
licensee, should bs adequate to ensure accurate data are
collected. To the extent practicable, the licensee should choose
monitoring locatlons in coordination with the MDNR and FWS.

Article 404 of tha license states the purpose of the plan is
to ensure that water quality below the project, as measured
inmadiately downstream of the project tallrace, maintain the
Michigan standards for DO and water temperaturs, Further,
article 404 requires the licensee develop operating procedures to
address when deviations from state standards occur.

Monitoring from June-September, as proposed by the licensee,
encompasses the period when warmer temperatures are expected,
thus atfecting low DO. Therafore, daviations from state
standards should be detected upon implementation of the
licenses’s propossd plan. However, monitoring for only two
years, as proposed by the licenses, will not mest the purpose of
the plan. Article 404 requires wmonltoring to ensure state water
quality standards are met. The licensee cannot meet this goal if
monitoring is discontinued.

Commission staff acknowledges that water quality data
collected prior to licensing indicate project operations do not
result in violations of tha state water gquality standards. 4/ If
after implementation of monitoring, the data still indicates that
project operations do not adversely affect water quality in the
project area, the licensee may file a requast to modify the water

4/ Ses ths Environmental Assessment for Application for License
for the Crystal Falls Project, issued on October 18, 1995
{73 FERC 1 62,036).

Project No., 11402-013) -4=

quality monitoring plan, as recommended by the MDNR, Any
recommendations to amend the water quality monitoring plan
should be filed for Commission approval, as dlscussed below.

Providing annual reports to the agencies and immedlately
contacting the FWS and MDNR upon detection of any deviation from
the state standards, as proposed, should provide the agencles
with the resultas of the monitoring in a nm:opw manner. Theae
reports should include, to tha extent posaible, explanations for
any deviations and the effectivensss of any measures Implemented
to improve water quality, as recommended by MDNR, Quarterly
reports of water m:nupwu data, as requasted by MDNR, are not
necessary. The licensea did not provide a schedule for
subsitting thess reports to the agencias or to the Commission.
The licensee should provide annual report(s) to these agencies by
Dacember 15 of each year of monitoring.

1t im only necassary to provide the annual report to the
Commission for the first three years of monitoring. oOur revies
of the annual report for a three year period will allow us to
evaluate water a:n-_«w during project operations. The annual
report to the Commission should be filed by February 15 of the
year following monitoring. The flling should include agency
corments, the llcensea's response to agency comments, and any
recommendations, for Commission approval, for modifying or
discontinuing water quality monitoring. Each agency should be
given 30 days to comment. If there are no changes to the water
quality monitoring plan, the licensee should continue to provide
the annual reports to the consulted agencles as identified in the
licensea’s proposed plan. So that the Commission can monitor
compliance with article 404, the licensee should notify the
Commission of any deviation trom the state standards for DO and
water temperature.

The MDNR recommends the licensee analyze data in real time
to immediately determine if a problem in water quallty exists.
The licensee proposes to retrieve data biweekly. Given that t'e
avallable data indicates no existing water quality problems, a-
discussed above, the licensee's schedule appears adequate.
Further, when the licensee does detect a problem, the licensee
plans to retrieve data dally, after contacting the agencies to
determine what measures should be implemented in efforts to
improve water quality. Therafora, the licensee can timely note
any improvements in water quality resulting from any measures
implemented.

The licensse proposes to consult with the FWS and MDNR to
determine what measuras are appropriate i{n efforts to improve
water quality., The licensee specifies that the most 1likely
measure to lmprove 50 is to Increase spill. Thie should be
adeguate. However, i{f additicnal measures are necessary, or If
the parties disagree on which measures are appropriate, the
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A Plan for Monitoring
Dissolved Oxygen and Temperature Levels
in the Paint River in the vicinity of the
Crystal Falls Hydroelectric Facility

Introduction

On October 18, 1995, the Federal Energy Regulatory Commission issued a license for
the City of Crystal Falls to continue to operate and maintain the 1,000-kilowatt Crystal
Falls Hydroelectric Project, No. 11402, located on the Paint River in Iron County,
Michigan. This license is subject to various articles. Among those articles, Article 404
specifies that “Within 6 months of the license issuance, the Licensee shall file with the
Commission, for approval, a plan to monitor dissolved oxygen (DO) and temperature
levels in the Paint River downstream of the project. This report is intended to provide
the plans for implementation of the DO and temperature monitoring program in
accordance with Article 404.

Article 404 of the Commissions’s license, requires that the water quality data (DO and
temperature) would be compared to Michigan State water quality standards. According
to these standards (R323.1041), the Crystal Falls hydroelectric project should not
influence DO or temperature beyond specified limits as follows: a DO of at least 5 mg/]
should be maintained; and a heat load shall not be received that would warm the waters
at the edge of the mixing zone by more than 5°C above natural water temperatures, or
greater than monthly maximums.

A draft plan for monitoring DO and temperature was prepared and forwarded to the
appropriate resource agencies for review in February, 1996. The Michigan Departments
of Natural Resources and Environmental Quality prepared a joint reply and the Fish and
Wildlife Service concurred with their comments — these entities are hereinafter referred
to as the “Agencies.” A copy of the draft plan, and the Agencies’ comments are attached.
The draft plan intended to monitor dissolved oxygen and temperature in the Crystal Falls
impoundment and at a downstream location only during the times when the activities
related to the proposed Barrier Net Effectiveness Study would be in operation. This
allowed the city to combine efforts and maintain study costs for water quality monitoring
to within the FERC’s proposed $15,000 cost estimate (FERC Environmental
Assessment, page 65). This original plan has been substantially revised as follows to
reflect the Agencies’ comments and due to the fact that the original Barrier Net
Effectiveness Study plan has also been substantially revised.



- Study Plan

We propose to continuously monitor both temperature and DO in a mid-depth placement
- approximately 500 feet below the dam in the Paint River during the months of June
through September. Additionally, temperature will be continuously monitored at a mid-
depth placement in the Paint River approximately 500 feet upstream of the Crystal Falls
impoundment area. A one-meter-increment profile of temperature and DO will be
obtained from the deepest part of the impoundment once a week during the months of
June through September, and twice during the month of February.

The water quality monitoring plan is proposed to take place in conjunction with the

Barrier Net Effectiveness Plan. That is, the site visits used to perform weekly fisheries

studies for the effectiveness of the barrier net would be also used to download and

recalibrate the continuous monitoring probes, and to conduct weekly profiles of the

- impoundment. Thus, it is proposed to conduct the water quality monitoring plan during
the same two years that are proposed for the Barrier Net Effectiveness Study.

—_ Monitoring Equipment

We propose to use Hydrolab DataSonde III probes for temperature and DO monitoring.
- The probes would be calibrated according to the manufacturers recommended procedure
every two weeks throughout the continuous monitoring period. The continuous
monitoring probes would be recalibrated bi-weekly throughout the deployment period
- and the profiling probe would be calibrated prior to each sample.

Schedule

Continuous monitoring would record temperature and DO hourly during the deployment

period. The profile of the impoundment would produce instantaneous data. It is

proposed to conduct water quality monitoring for a period of two years. If at no time

within this two year period the water quality standards have been exceeded the Crystal

Falls Hydroelectric Project should be considered as not having the potential to violate

state water quality standards and water quality monitoring would be discontinued. If,

however, at any time during the monitoring period, water quality standards are

_ substantially exceeded, the applicant shall inform the Agencies of the deviation from the
established limits and, in consultation with the Agencies, the applicant may modify the
water sampling procedures to more closely verify the extent and source of the water

— quality problem and success of any mitigation procedure.

Reporting and Compliance

It is intended to download temperature and DO data from the continuous monitoring



probes weekly throughout the deployment period. At each download, it will be
determined if there has been a violation of the water quality standards during the
preceding week, and if this violation is still occurring; if so, the Agencies would be
immediately notified by telephone and procedures to mitigate the violation would be
attempted. If there is a violation of the 5 mg/L dissolved oxygen level at the downstream
location, it is proposed that the most likely procedure would be to implement spillage
from the impoundment surface waters to aerate the water below the dam. If this plan is
invoked, the downstream dissolved oxygen levels would be downloaded daily to monitor
the success of this effort. The amount of spillage would be modified according to the
success of this effort in increasing the DO as determined by the daily monitoring. The
Agencies would be kept appraised of this effort. We have no plan, nor has the Agencies
offered a solution, to mitigate any violation of the Delta Temperature Standard. It is
proposed to report any violation of the Delta Temperature Standard to the Agencies
immediately upon its discovery and at that time determine what, if any, solution might
exist to the problem.

In addition to the above reporting procedures, we would prepare an annual report to the
FERC and the Agencies. This report would include a computer diskette with all raw
data from the continuous and weekly monitoring efforts. In addition to the raw data, a
summary of the data by daily average, minimum, and maximum DO, and temperature at
the continuous monitoring sites and weekly profiles from the impoundment would be
provided. This report would also include an upstream/downstream comparison of the
Temperature Delta Standard.

Agency Comments
The agency recommendations have been accommodated into our revised plan as follows:

a) Monitoring locations and equipment. We have added a site upstream for temperature
measurements. We intend to calibrate our probes according to the manufacturers
recommended procedure. We do not understand their request for a 70% data quality goal
— all continuous monitoring probes would be recalibrated bi-weekly regardless of their
accuracy to a calibration standard. We have agreed to monitor at one-meter intervals
within the deepest part of the impoundment once a week from June through September.

b) Monitoring Schedule. We propose to monitor temperature and DO only during the
months of June through September. It is unlikely that DO would be less than 5 mg/L
during May or October and continuous monitoring during winter moaths is not feasible
due to extreme weather conditions which would make access and equipment
malfunctioning a problem.. We will agree to provide a temperature and DO profile of the
impoundment twice during the month of February to determine if there exists a potential
for ice cover to deplete DO within the impoundment during the period of this event’s
greatest likelihood.



¢) Data Reporting. We propose to provide an annual report to the FERC and the
Agencies. This report would include a computer diskette of all raw data and a graphical
and tabular presentation of daily minimum, maximum, and average temperature and DO
values as measured during the previous year, This report will also note any violations of
the Delta Temperature Standard or DO violations and rationale for any lapses in the data.
We do not propose to measure any other water quality parameters as suggested such as
stream flow, chlorophy! level, or instream chemistry. We do not understand what is
meant by the recommendation for “instantaneous” comparisons of temperature values.

d) Detection and Notification. Data would be downloaded weekly from the continuous
monitoring probes (at the time of the weekly temperature/oxygen profile of the
impoundment). The comment of the Agencies seems to suggest that an hourly
downloading and reporting is preferred but we do not understand how this is possible.
Other than the annual report described above, no other reports would be made to the
agency unless there is a recorded violation of the water quality standards. If such a
violation in either the Delta Temperature Standard of the 5 mg/L DO limit is found, then
the Agencies would be immediately notified by telephone and a remediation or
mitigation procedure would be invoked. We would, as suggested, notify both the Chief
of Surface Water Quality Division of the Michigan Department of Environmental
Quality, and the FERC Program Manager for the Michigan Department of Natural
Resources within one working day of any detected water quality standard violations.

e) Mitigative measures. If water quality standards are violated we intend to notify and
work with the Agencies to mitigate those violations. The exact nature of the mitigation
measure would depend upon the significance of the violation and the environmental
conditions contributing to or otherwise affecting the ability of the applicant to remediate
or mitigate the violation.

f) Initial monitoring period. We disagree with the requirement for long term monitoring.
An initial period of two years should be adequate to assess whether there exists the
potential for significant effects of the hydropower facility on the Paint River water
quality. Furthermore, the FERC Environmental Assessment concluded that the water
quality monitoring plan should cost about $15,000. It is our estimate that the plan we
have proposed will somewhat exceed that estimate. To extend the monitoring plan
beyond two years would substantially and unreasonably exceed that estimate. Extended
monitoring is regarded as necessary.only if the initial two-year monitoring indicates that
there is potential for significant water quality degradation from the hydropower
operations that warrant further monitoring to develop and/or monitor long-term
mitigation measures.



Article 404. Within 6 months eof license lssuance, thse
Llcensea shall file with the Commission, (or approval, a plan to
monitor dissolved oxygen (DQ) and temperature lsvels in the Paint
River downstream of the project.

The purpcas of this monitoring plan is to ensure that
streamflows below the project, as measured immediately downstream
of the project tailrace, maintain the Michigan standards for 0O
concentration and temperaturae.

The monitoring plan shall Include provisions for (1)
monitoring of DO concentrations and tamperature lavels in the
impoundment and dounstream, with sensor locations and sampling
frequently determined in consultation with the Michigan
Department of Natural Resources {MDNR) and tha U.S. Filsh and

Wildlife Service (FW8): and (2} the preparation of aperating
proceduras developed in consultation with MDHR and FNS to address
water quality conditions which deviate from the above limits.

The Licenses shall prepare the plan atter consultation with
MDNR and FWS. The water quality monitoring plan shall include a
schedule for:

(a) implemsntation of the program within 24 months from the
date of issuance of this licensar

(b) consultation with MDNR and FWS concerning the results
of the monitoring; and

(¢) filing the requests, agency commants, and Licensese's
rasponse to agency comments with the Commission.

The Licensee shall include with the plan documentation of
consultation, copies of comments and recomamendations on the
completed plan after it has been preparsd and provided to the
agencies, and specific descriptions of how the agencies' comments
ars accommodated by the plan. The Licensee shall allow a ainimum
of 10 days for the agencies to commant and nake recommsndations
bators filing the plan with the Commission. If the Licensee doss
not adopt a recommendation, the filing shall include the
Licensee's reasons, based on project-specific informatien.

The Commimsion ressrves the right to require changes to the
plan. Upon Comnission approval, the Licensee shall implement the
DO concentration and temparature monitoring plan, including any
changes requirad by the Commismsion.




APPENDIX B

Map
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APPENDIX C

Upstream Water Quality Profiles



Crystal Falls
Hydroelectric Project

Limnological Dissolved % Oxygen
Profiles Depth Oxygen Temperature Saturation
: (meters)  (mg/L) (°C) (%)

0.0 9.0 20.0 99

June 7, 2000 0.5 8.8 19.5 96
1.0 8.6 19.5 95
1.5 8.2 19.0 88
2.0 8.3 19.0 89
25 8.3 19.0 89
3.0 7.9 18.5 85
3.5 7.9 18.5 85
4.0 8.0 18.0 85
45 18.0

Blank cells indicate DO reading was not possible (at bottom).
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Crystal Falls
Hydroelectric Project

Limnological Dissolved % Oxygen
Profiles Depth Oxygen Temperature Saturation
: (meters)  (mg/L) (°C) (%)

0.0 7.7 215 88

June 14, 2000 0.5 7.6 20.5 85
1.0 76 20.5 85
1.5 76 20.4 85
2.0 76 20.3 85
25 76 20.3 85
30 7.6 202 84
35 76 20.1 84
4.0 76 20.1 84
45 7.6 20.0 84

Blank cells indicate DO reading was not possible (at bottom).
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Dissolved Oxygen (mgi/L)
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Crystal Falls
Hydroelectric Project

Limnological Dissolved % Oxygen
Profiles Depth Oxygen Temperature Saturation
. (meters)  (mglL) (°C) ()

0.0 7.9 20.2 88

June 21, 2000 0.5 7.7 20.1 86
1.0 7.9 20.0 87
1.5 7.8 20.0 86
2.0 7.8 20.0 85
25 78 20.0 84
3.0 7.8 19.9 86
35 7.6 19.8 84
4.0 7.7 19.8 85
4.5 19.8

Blank cells indicate DO reading was not possible (at bottom).
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Crystal Falls
Hydroaelactric Project

Limnological
Proflles

June 28, 2000

Dissolved % Oxygen
Depth Oxygen Temperature Saturation
(meters)  (mg/L) (°C) (%)
0.0 6.2 20.4 69
0.5 6.3 20.2 69
1.0 6.4 20.0 I
1.5 6.3 20.0 70
2.0 6.2 20.0 69
25 6.1 20.0 68
3.0 6.1 20.0 68
as 6.0 19.8 66
4.0 6.0 19.8 66
45 19.8

Blank cells indicate DO reading was not possible (at bottom).
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Crystal Falls
Hydroelectric Project

Limnological
Profiles

July 5, 2000

Dissolved % Oxygen
Depth Oxygen Temperature Saturation
(meters)  (mglL) (°C) (%)
0.0 8.2 24.0 o8
0.5 8.6 24.0 102
1.0 8.7 24.0 103
1.5 8.5 24.0 101
2.0 8.7 236 103
25 8.7 234 102
3.0 8.2 23.0 96
35 8.0 23.0 94
4.0 7.8 23.0 92
45 23.0

Blank cells indicate DO reading was not possible (at bottom).
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Crystal Falls
Hydroelectric Project

Limnological Dissolved % Oxygen
Profiles Depth Oxygen Temperature Saturation
' (meters) (mgiL) (°C) (%)

0.0 7.8 225 92

July 13, 2000 0.5 7.6 22.4 88
1.0 7.4 22.4 86
1.5 7.4 22.0 87
2.0 7.8 22.0 8¢9
25 7.2 220 83
3.0 7.0 220 80
35 7.2 220 83
4.0 72 220 83
45 220

Blank cells indicate DO reading was not possible (at bottom).
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Crystal Falls
Hydroelectric
Project

Limnological
Profiles -

July 13, 2000
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Crystal Falls
Hydroelectric Project

Limnological
Proflles

July 19, 2000

Dissolved % Oxygen

Depth Oxygen Temperature Saturation

(meters)  {mglL) (°C) (%)
0.0 6.6 23.0 78
0.5 7.3 22.8 85
1.0 7.0 210 79
1.5 6.7 20.5 75
2.0 6.7 20.0 74
2.5 6.7 196 74
3.0 7.0 19.5 76
35 6.9 19.5 75
40 6.7 19.0 73
45 19.0

Biank cells indicate DO reading was not possible (at bottom).



Crystal Falls
Hydroelectric
Project

Limnological
Profiles

July 19, 2000

Dissolved Oxygen (mg/L)
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Crystal Falls
Hydroelectric Project

Limnological
Profiles

July 25, 2000

Dissolved % Oxygen
Depth Oxygen Temperature Saturation
(meters) (mg/L) (°C) (%)
0.0 7.4 22.0 85
0.5 7.8 215 89
1.0 76 21.0 85
1.5 7.6 21.0 85
2.0 7.8 21.0 as
25 76 20.5 85
30 7.3 20.3 81
3.5 7.2 20.2 80
4.0 7.2 20.0 79
4.5

Blank celis indicate DO reading was not possible (at bottom).



Crystal Falls
Hydroelectric
Project

Limnological
Profiles

July 25, 2000
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- Crystal Falls
Hydroelectric Project

— Limnological Dissolved % Oxygen
Profiles Depth Oxygen Temperature Saturation
' (meters)  (mg/L) (°C) (%)
—_ 0.0 7.0 25.0 85
August 1, 2000 0.5 6.7 245 81
1.0 7.2 245 87
- 1.5 7.0 24.0 83
2.0 6.9 244 83
25 7.0 244 84
_ 3.0 7.0 240 84
35 6.8 238 a1
4.0 6.9 24.0 82
45 24.0

Blank cells indicate DO reading was not possible (at bottom).



Crystal Falls
Hydroelectric
Project

Limnological
Profiles -

August 1, 2000

P U PUSA SUGF SN S g G

Dissolved Oxygen (mg/L)

0 1 2 3 4 5 6 7 8 9 10

I
: \ ®
g__ _____ 3 7777777777 I-. __________ o :. _E._-.lk,f,,a, -
s 1 ' ‘ S
E 210.... e
: I : 1
2 | e
Q 3 b - B
'Y I
----- R i e T T pupuy Ay
Temperature (°C)
0 3 6 9 12 15 18 21 24
9
: o
— e T T T TS U S, ',ﬁ_.-%___..m_,v,__-__..__i..
g .
£ )
E 2 b . Py
s
a ‘ i .
a I 1
______________________________________ :HH_._._.___..M...
.
_____‘.,,,,ﬁ-_____:_ _______________________________ ._
| ®
% Oxygen Saturation (%)
0 10 20 30 40 50 60 70 80 90 100
. L
! ® T
T RPN
4 ‘ ‘
2 N I
= ‘
E 2 bl Y SRR
S J
a N
(a] T
_____________________________________ _.ﬁ_,, -
.
._.__4I _______________________________ ‘,_. _________




Crystal Falls
Hydroelectric Project

Limnological Dissolved % Oxygen
Profiles Depth Oxygen Temperature Saturation
‘ (meters)  (mg/L) (°C) (%)

0.0 8.7 21.0 98

August 10, 2000 0.5 8.6 21.0 97
1.0 8.6 21.0 97
1.5 8.5 20.8 95
20 8.4 20.5 94
2.5 8.4 205 94
30 8.5 20.0 94
35 8.4 20.4 94
4.0 8.4 20.4 94
45 20.3

Blank cells indicate DO reading was not possible (at bottom).



Crystal Falls
Hydroelectric
Project

Limnological
Profiles

August 10, 2000
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Crystal Falls
Hydroelectric Project

Limnological
Profiles

August 18, 2000

Dissolved % Oxygen
Depth Oxygen  Temperature Saturation
(meters) (mg/L) (°C) (%)
0.0 6.8 20.0 75
0.5 6.8 20.0 75
1.0 6.8 20.0 75
1.5 6.6 20.0 73
2.0 6.7 20.0 74
25 6.6 20.0 73
30 6.6 19.5 72
3.5 6.6 19.5 72
4.0 6.6 19.2 72
45 195

Biank cells indicate DO reading was not possible (at bottom).
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Crystal Falis
Hydroelectric Project

Limnological
Profiles

August 24, 2000

Dissolved % Oxygen
Depth Oxygen Temperature Saturation
(meters)  (mg/L) (°C) (%)
0.0 8.0 24.0 95
0.5 7.9 23.0 93
1.0 7.9 225 92
1.5 7.9 22.0 91
2.0 7.6 21.8 87
2.5 7.4 215 84
3.0 7.7 20.4 86
a5 7.8 21.0 88
4.0 7.9 205 g8
4.5 20.0

Blank cells indicate DO reading was not possibie (at bottom).
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Crystal Falls
Hydroelectric
Project

Limnological
Profiles -

August 24, 2000
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Crystal Falls
Hydroelectric Project

Limnological Dissolved % Oxygen
Profiles Depth Oxygen Temperature Saturation
: (meters)  (mglL) (°C) (%)

0.0 8.2 21.0 92

August 30, 2000 0.5 8.2 20.8 9
1.0 8.3 20.8 93
1.5 8.0 20.5 89
2.0 7.9 204 88
25 7.8 20.0 86
3.0 7.9 19.9 87
35 7.7 19.2 84
4.0 77 19.0 83
4.5 188

Blank cells indicate DO reading was not possible (at bottom).



Crystal Falls
Hydroelectric
Project

Limnological
Profiles

August 30, 2000

Dissolved Oxygen (mg/L)
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Crystal Falls
Hydroelectric Project

Limnological
Profiles

September 8, 2000

Dissolved % Oxygen
Depth Oxygen Temperature Saturation
(meters)  (mgiL} (°C) (%)
0.0 8.6 19.2 93
0.5 8.8 19.0 95
1.0 8.8 19.0 g5
1.5 8.0 18.5 96
2.0 89 18.0 94
2.5 86 18.0 91
3.0 83 17.0 86
35 8.4 16.0 85
4.0 8.3 16.5 85
45 17.0

Blank cells indicate DO reading was not possible (at bottom).



Crystal Falls
Hydroelectric
Project

Limnological
Profiles -

September 8, 2000

Dissolved Oxygen (mg/L)
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Crystal Falls
Hydroelactric Project

Limnologlcal
Profiles

September 13, 2000

Dissolved % Oxygen
Depth Oxygen Temperature Saturation
(meters)  (mgfL) (°C) (%)
0.0 8.0 18.0 a7
05 8.3 19.0 80
1.0 8.4 18.8 90
1.5 8.4 185 90
20 8.5 18.8 91
25 8.6 18.5 92
30 8.7 18.5 93
35 8.7 18.4 93
4.0 8.5 18.0 90
45 17.0

Blank cells indicate DO reading was not possible (at bottom).
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Crystal Falls
Hydroelectric Project

Limnological
Proflles

September 21, 2000

Dissolved % Oxygen
Depth Oxygen Temperature Saturation
(meters)  (mg/L) (°C) (%)
0.0 8.0 16.0 82
0.5 7.9 15.8 80
1.0 79 15.8 80
1.5 7.9 15.8 80
2.0 7.8 15.6 80
25 7.8 15.6 80
3.0 78 15.2 78
35 7.8 154 78
4.0 79 15.2 79
45 152

Blank ceils indicate DO reading was not possible (at bottom).



Crystal Falls
Hydroelectric
Project

Limnological
Profiles

September 21, 2000

Dissolved Oxygen (mgi/lL)
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Crystal Falls
Hydroelectric Project

Limnological Dissolved % Oxygen
Proflles Depth Oxygen Temperature Saturation
: (meters)  (mg/L) (°C) (%)

0.0 9.3 18.5 95

October 1, 2000 0.5 9.0 16.2 92
1.0 89 16.0 80
1.5 89 16.0 90
20 8.8 15.8 89
25 9.0 16.0 91
3.0 9.0 16.0 91
35 86 158 87
4.0 88 15.2 88
45 15.0

Blank cells indicate DO reading was not possible (at bottom).
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APPENDIX D

Upstream Temperature Monitoring
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APPENDIX E

Downstream Temperature Monitoring
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APPENDIX F

Downstream Dissolved Oxygen Monitoring



‘Bay

6L 9LL iS¢ ¥SL 81 -2SL 1TL 0%L BLL BSL L0® 9E® 928 87 £9Z vy, 98 €8 962 vSL 29 E18 b8 Z98
vPL Y9L BTZ OVI 669 BIZL 60L 62 v9L WYL €LL TOB G$BL iZT!. €TL B9 IS4 912 62 VUL 8TL B8L 6LB 658 ‘UIN
962 881 641 197 B6L 861 9¥. v6. ¥6. FB.L 8b8 898 628 ¥L8 008 02 SEB Z88 Ll8 18 09 ITre 098 [98 x|
€62 @2 1971 197 O£l 86 T¥L E€EL L1 SL1 9L €58 L8 B8PS 611 €97 082 IFe I€8 691 9L 8LR 058 L0% dooLl
¥S. 087 S92 Z9l 8L O8I It &l 2L. 2L 08 6§58 B/B bve 892 897 687 IS8 8¢e 087 8./ ZE® [rB /9% doo:ot
862 €81 ¥9L 651 ITL &L €L Ol SXL €Lr \6L IS8 6L8 €59 €62 G2 067 9B 198 COP ‘82 BE® 9bB $OQ doo:s
65, ¥BL IS¢ €51 TL 98L 9L ¥EL L4l €LL 209 189 SL8 OSEe /62 O/7 96 ZL8 v98 ZI'® O0B LEB OS® 198 doo:g
PPL 8824 S5L 5L €L V8L SVL OEL wLL LLL TO8 €98 L8 ¥I9® 008 08 662 €28 698 L9 £6L OCB 298 2989 doo:2
69°L S8L L9 BFL STL SLL WL VL 9Ll vRL €08 LS8 €98 028 96L 6.1 608 88 LL8 ¥1B 99L G286 S8 b9 doo:9
SL'L 9L €5L VL €TL 69L BL'L GTL €Y. TEL 96L IS 6B 6vE@ 96L LIZ ZL'8 298 LB 109 ¥SZ Zb'g 0SB 198 doo:s
BLL T8L BTL I£L WL 9L OVL SEL O8L L. €8 b8 OF8 ZZ® 16L 997 l09 2Z8EB P98 Z8. 9v.l OL'® Zbe €98 doo:y
€87 08Z ¥E4 1TL OVl 8L BOL I¥. 8L 6. €8 I¢8 8T8 S0® €8/, ISZ Z6L L8 959 69 6E. l0B 6GEQ 658 doo:g
€8L 9LL ¥EL eVL OVL BEL BVL SFL QL. V8L SLL BTR 18 88L OLL kI €L 658 Ob8 €57 9L €61 f£€9 658 doog
99L vLL SEL LVI ¥OL ML ELL BSL SI) 9L €41 TT® 609 ZLL IS EE€L €97 vrE 8LR BEZ I€. (6L 628 098 doo:1
S92 /9L SEL PLZ B89 €24 €L BSL 0L 99L 9L SL'® [6L GSL 682 6L €9L ££8 E6L SZZ 9L 6. 928 099 doo:Z1L
yas MWL Z¥VL WL 002 V22 ZVL 09¢ V9L SSL BL. ¥LB B9. E¥. 0SZ S0Z IS EV8 €27 1TL BEL €61 €28 E00'L L
87 89: 9vyZ OVZ 02 &1L 8L B9, 89L 68L 8. 609 98/ ZE€. 6€L €02 8SL 161 96L 0L ¥EL 6BL 618 e00-01
68°L v8L €52 U2 kLI 8VLI EZL OLL SLL TTL S8L €08 SBL 6ZL 62 869 OSL 289L S€¥L V0L BZL 69L 6lg 006
68L S9L 9S4 SLL 921 2TL ML BLL LLL SVL V6L TO® 9%L ITL €L LOL 651 9LL SEL VOL OFL 264 2@ B00:8
6L SYL 65L 6LL 8L 8TL €EL VAL VL YLL 208 €09 /8L 6Z. 922 OVI €92 LI BVI BOL SE. 66L 628 B0O:.L
6L WL S9L €TL WSL IEL €L BBL O06L 0TL VB TL@ 68L 9L €L ZTL 9L 08L BLL CLL St'L 908 L¥@ B00:9
S62L SLL LLZ TEL SYL B¥L WL 6L E6L OEL €28 929 96°L YL 6€L 8TL LIl S¥L €£€L €ZTL L9L vIR Z¥B 200G
96°L 9LL LL2 YL 6L ¥SL €V L6L PEL LEL 878 ¥YER S08 6¥.L PeL SCL BBL 6L VEL O0EL 9LL LL'E ove B0
I6L 944 621 8CL 88L 9SL O¥L 16¢ ETHL E€pL $E'® 9€8® SIS 9%L ZGL 9¥.L 008 SO0B 1kl BFL 6BBL 0Z8 0§58 200 €
8L 842 621 BEL SBL ¥§L E¥L ¥9L 06L 95/ ZT¥E S58 OER ZOL 2ZSL IS OLEB BLR Iv. ¥S. 6. BZ8 958 epoz
8L 924 BLL £4 967 €51 T¥L 8L 68 99L 98 198 6€% OLL €5 19L €Z8 828 8CZ 19/ O08 €W 650 ego- |
842 OLL ¥II €2 661 9¥l BEL BL) BLL €L OB 899 T¥S VLI 9%/ G041 SER IEE ISL 9! 09 Zbe 098 eQo2!
0c 62 82 LZ 9 S ¥2 € ¢ 2 02 6L 8L LI 9L St #1 €L 2L LI 0L 6 8 FA L aunj

fuuoy jo Aeg

000z aunp (weq jo weansumoq) 193lold osajeoIphH sjied jeisfug :sBunpeay uabAxp paajossig Apnoy



yjuoy jo Aeg

6¢ Y XA S¢ XA ¥4 61 Li Gl el Ll 6 L

000z aunp
(weq jo weansumoqg) 3oofoid suyaaja0ipAY sjied |e1shin
sBuipeay uabBAxp paajossiq Apeq abeiaay

ol

(/6w) uaBAxQ paajossiq



spuoselep aueiquaw psepuels Yim (OpLLY 22/ paselday Jsnaq pawsopad yun 'Sumiaias Ja)y (savaneq mau} aa1nas e Buimoyoy Arybnos Qa ubr

“16inseasnul yim swajgald mous of uebaq uun "1 Anp punoze Guibeig

(6666) Buipear peg ,, 'Burdiasas o) anp Buipeas Burssiw e s31e2MpUY

It 119 669 LOZ vz L¥8 9ZL PSP €6LL 989 @y@ €88 Q9L vTZ ZZZ 8LZ €02 PV €69 V2 OVI €24 09L l9L SPL V2 v9L 961 069 80L 952 ,m><
18 E££9 089 2.9 €69 SOB Z06 SL¥l 896 SZ€ (DB 2B 069 689 €89 299 ¥I9 /9 €89 €80 €89 969 68 vl 90 969 FOL 99L PO 9FQ Ay Ui
£69 892/ G1Z ¥ OLB 806 P¥SE JES1 OL'¥L /6 968 GSP6 €98 2. €9L 2Z9L EEL 682 ZOL 091 ypL @9L Z6L 00® 29L €PL l0® OB ISL SPL S XeWw
€66 059 €02 ©69 £69 0Z8 806 I£SL . 0/6 898 006 958 68 S04 LOL P29 129 690 990 ¥EL 6GEL Z6L ¥SL 9L ZLL VI 8LL S§L BP9 92U QOO il
¥8C 089 9L/ 69 202 9t® €16 6BLSL OLPlL LL6 @98 Z16 $9B 6v¢ PLZ BLZ L69 289 889 B9 SZTL SE€/. 68¢ 26L TEL EOL L04 WL ISI €59 €24 QDO”Q—
1@ 969 02 169 207 P¥8 PL6 E£ZSL HOKL 296 [9® Fi'6 298 Z9L 8TL ¥EL 169 189 €69 €89 0T 0€L L8L 052 054 60L ¥OL ZTLZ 8eEL 099 OFL QOO“O
€8S €09 OVZ ZoZ 247 2Z¥e 816 SZSL IOFL /86 ¥I® ZZ8 99@ L. EBEL SE€L €0Z PEO ZE9 €89 Lz LTL vRL 0S5 8¥L Z0L 9L I6L IEL 199 £EL QQQQ
S8 6¥9 SOL 902 SiL €68 FL'B OMSL Z6EL OvE 199 976 898 0L 0SL E¥L 8T. SB'9 €89 [8'9 Q0L Z¢ 644 ibi BVL 90L LVL 86L 8L 299 1§Y QSHN
909 669 469 SOZ SOZ 2689 PIE 18Pl [9CL BEE 099 ST6 B8 OLL 89L 6vL OEL Y69 €89 189 €60 SLL §44 8vL 6. BOL ¥ZL SBL S5L 199 E¥L QODQ
OL'9 659 269 669 OLZ ¥Z8€ ZV6 ®LvL L9C€L JV6 G6'® [Z6 S99 69L 122 S¥L BZL SOL ¥89 169 169 ZLZ TLL evL 1§81 AL 0EL 064 STL 9L9 svl Qoom
Y09 799 (69 689 vZZ T8 L06 09%l ¥OCL 906 BKE 926 06, S9L 644 19L 804 ML W69 969 889 JOL S9L EbL 09L 8LL OFL M6L 6TL 169 ISL QOQ”.T
I£9 G¥9 689 689 OfZ €L'8 ¥L'6 0S¥l BSE€I €68 SBEE® S¥6 SOB 95/ €87 1Z¢ OEL 2L 889 €60 €89 €0/ 9L k2 6bL BLL 85L $8L 90L SOL IS1 dooie
0Z9 Sk9 289 07 ZZL LLB 606 FPPl 9SEL 988 [Z8 YOB ¥R/ @¥L B8LZ OEL €8L €T 189 TOL ¥69 S0L 2§ ebL 95 L. 69L vBL ZVL 8L 0L doo:z
ZE9 199 069 Z/9 657/ 089 0GPl SE¥l 6ZCL 928 LLB ZBR® PY.L TEL wiL ISI 6L lEl 669 69 /89 €O/ Sv! IS¢ BSL €L 08L GBL 689 LTI 69L QOO”—.
0Z9 +v99 689 C8O £ZZ 508 I8Pl ¥ovl LZEL T.@ S18 S8 ZTHL 1TL €94 TYL BYL EEL 002 SOL 169 €O. M. 65L BGL €€L (8. ¢v08 889 PEL GIL doo:zi
ZL9 /9 089 ¥89 TV T8 2Z6vL vE¥L BL'EL ZT98 0B OLB 9L LLL SviL 5L 12 IEL . L2 /89 o2 OpL O0L: 9L BTL E6L 0Z® €89 Wvs WL EQO'LL
S99 £/9 689 269 SbZ 818 PFrSL 8Z¥L 160 $58 LR 0S8 0L 104 ZE€L OFZ 0ZZ 6EL PB9 0ZTL 889 869 p. 181 [G§L STL I8L 028 8i9 P¥L €l 000l
199 989 Z69 /60 OF7 9Z8 82FL 0Z¥YL SLOL SZ8 LI'B €8 ZOL 469 SL2 1ZZ EVZ SE¢ 269 ST/ EE'9 00L 68 /82 99L LVL 0B 818 889 Sl 891 2006
14’9 069 ¥8'9 20. 0OSZ €8 €0SE 9Lkl SL'OL 928 6BL'8 268 P69 169 00L 02 [OL TEL SBO vEL 869 JOL Opl EZ6L S§L EVL LO8 9l'® §§9 Zvl I9¢L 008
199 J0Z 0L WL S52 vF8 LOGE LTYL LLOL BZH STH EEB €69 589 269 669 P69 0€ZL S69 IT¥L B0L LVL ESL 964 6L WOL 108 PLB 059 9€L L9 ep0 L
959 SOZ POZ 9L €92 168 C€L'SL ZZTWL TIOL L8 PEH OE'8 069 989 €89 $6'9 269 €2 O0Z 6¥L SIL 6Z. PS. B6L 0L 669 L6L M8 k9 2EL 991 EQO'9
0.8 0272 0L 2ZVI B9L €98 216 £ZFL 686 P8 €98 2Z¥8 269 L8O 689 989 89 0€L L LS. €TL SkL L 008 E¥L L69 ¥6L 908 9F9 8L 99/ epo-g
269 ®8. 80L Z0Z SIL [98 6LSL STYL BE6 €56 @SR 158 969 189 G669 @9 9.9 JTL 0L 094 6TL ISL LS. 664 GEL 00L €8L 108 I¥9 OTL 9L ey
098 92/ 807 24 S8Z 088 8ISl ICPL €86 /59 98 @58 EO. €89 689 089 089 0OT. 869 09L GE. 99L 654 98L [1L 989 €8 €61 2v9 LTl 91 B00-¢€
899 otz €L/ ¥eZ 162 €68 [LSL SZ¥L 626 658 698 958 60/ Z69 89 €89 449 1VZ 69 S§L vl €44 1S4 8L E1L 969 08 i8¢ P9 92 S5 B00'2
699 ¥4 007 207 ZO® 106 ZZSL SZPL 8965 658 €88 198 [/ /69 99 €49 GL'9 €OZ 69 6vL b¥.L 08:L ESL €44 I0L €O0L L&l 8L W9 W2 S5 BOO' 1L
€69 €2/ 99 ZLL Olg B06 EEGL OZPL v.6 €98 98B €LB BZ. 0/ 69 T99 L9 869 989 ek ¢! B8L BS5L €97 902 OLL 647 994 Y9 0Z1 ¥SZ BQOOCE
L 0¢ 62 82 fZ 92 G ¥ ¢ 2 ¢ o0Z 6L 8 LI 9 S ¥ € ¢ 1L O 6 8 JA 9 S L4 € r4 } iy

Wiuop Jo Aeq

000z Anr ‘{(weq jo weansumoq) 19afoid 2198)00ipAH Sijed 1BISAL) isBuipeay uabAxQ paajossiqg Apnoy



3

6¢C

le

74

yuop jo Aeg

1 X4 ¥4 6l Ly Si el L 6 L S € 2

=

| ..+..+--+--+..+...,.+--+.4..+..+..+..o.,.+,.+....+,.+..+
i

E
r
.
.
v

- O

Q O 0 M~ O W T M N

000Z Ajnp
(weq jo weansumoq) 329load su322)201pAH siied |ei1sAin
sBuipeay uabAxQ paajossiq Ajleq abesoay

| I i _ I ‘ ‘

(1/6w) uabAxp paajossiq



(ejep Butssiw) ywmod aomag ,

697 SI. 992 9S¢ €L 99L ¥6571 SO® SCE® IS8 ip8 O£ ZLL O¥Z O€L 9TL 9TL €VZ PEL 65L L9L 9L OTL SHL vLL SEL €92 ELL €TL 8YS €T9 ‘Bay
0L 0s. 2S¢ ZEL OVZ 6F¥Z £9. 6L 918 Org BZB SOB 82/ 969 0L €89 189 Z29 B89 1Z2 9EL SO. /B9 SS9 SL9 e0L €L ¥V. 899 498G o8¢ giiy]
6L 467 S8 687 ¥SZ 997 DB PES SS@ 199 599 €98 L@ L9/ kL ¥9L 0L €22 ZLL 108 ZVR Z0® ¥9L BLL VL LLL ¥EL OVB 6BL OFI 099 "Xew
vel 8.. 167 £9.Z Ovi 65Z €8/ 048 lE8 IS8 958 958 628 /5. 891 062 k¥l bvl Sl 9L 96l 29 €04 6eL 9L vrl 28l 08f 952 €89 165 dOQ'LL
\9Z 987 167 87 Svl 091 PBL P0G Ov8 098 €SB €98 OCS 8§/ ¥IZ 8S. O0SZ B8YZ 897 ¥SL \y. 197 60/ Lyl 982 &L 98z 008 S8z zee 129 dppiOl
WL SEL YOB 8. IS/ ¥9L 68L 08 Ove BE /S8 959 O 99z 2oL 094 9L 1SL ZLL §9L Ov¢ 992 BLL Z9L 9L 0SL t6L coe oms sor 9 dOO6
Il 9L W8 S8 9CL S9.L 98. BOB ZvB 98B 998 98 €68 SO €97 097 O0LL SSL 0L 181 S§L o4 O€L ®LL YL SSI v6r [ee 88z o0z 9 dpOB
€8, 6L S8 69L Zcf 09Z 8% 208 8L (68 998 268 €28 /9. 65. 9L 69L €41 69L 89L 8S. 8L 957 9L EL €5Z &L ove 68z sez o059 dpOl
Wl 9. Si8 997 €bL 951 97 (6L GEQ G§5® 059 Ove 0Z® v9L 26L 094 99L ¥bL 1L 99L 694 €9L V9L TSL 6TL MSL 8L Ove €44 orL SL9 doo:g
¥O'L 162 LB 092 &L 6¥L SBL 961 98 IS8 LvB OF8 LS PSL LWL vOL PYL TEL 894 L BLL 89L €9¢ 0SL ZWL ML 9BL O¥8 192 vl LVO doo:s
260 S8L L0® €LL 9TL ¥SL L¥L 108 €28 £5R e GE'® 009 IS pEL €52 09! 6L S9L 8L 68L G6L 9L BEL 9EL 0l 291 €€8 9L 299 EP9 doo:t
84 . ¥08 997 6L 8SZ S9L 96L [lB 9¥R Ov® 828 6. SCL S22 9L I¥I 9TL 091 6RL 08 /82 @l €24 9L OZ: oOLL SszT8 09. 899 659  dOog
9/f B9L B6L 9S. STL 097 88/ B67 OSL8 0S8 €€® ¥Z@ 91 6EL 6L I¥L IEZ 6LL €57 9BZ 8O® 0B €L vlL 8V vl 6SZ 1Z® #SZ €99 o089 dooE
69/ 29. 067 0S. ZZL Lii T6L BBZ BLR 88 (LB OTO 09. JZL SLL TEL SYL SOL 9T W08 L8 209 wZ. 212 80L OLL vsi o8 Bbz ors e dpgil
6. 657 08/ S8€. 0ZZ 09 ¥8. €6/ SZ® Zv8 zZ£® ZLB Bp. BLL L2 SLZ ZVI 169 ZZL V¥BL OLB . €Lz 10¢ 869 @0z YL z8L £f sze zes  doog)
9§, SS¢: OLL VYEI 82 IZ B8l G&L SZ8 Ove OEB 048 Ep/. 90. BOZ 102 969 €89 SEZ 6. TVE ¥E. €0L E99 SB9 80L Wi ¥9L €L S1'9 TFS  EBQOLY
152 0§L 19ZL LWL 122 €62 6L 28 Ove 628 S08 I/ 869 0L 169 GS89 /19 ZTL 9L 09 S8 969 L9 @9 60 €L ¥EL VB9 800 FE9  BOOOL
5L 0sL 6L ¥pL OVI ISL [6L ¥6. 978 e ZE® S0 €S/ 969 /0. SB9 €89 Z29 669 I¥. 008 €92 ¥89 G199 SS9 ML 6ZL 1TL 89 €09 8C9 B006
05, TGL ISL ovi 1l 8. O® £6: (T8 MWe ¥EB S0 8ZL 0L €14 €89 189 €19 965 1€/ P6L S5 899 9 S29 pLL 2L QUL 129 986 819 200'8
IS4 96L 662 2L VL ¥9L IO 10B ¥E® p¥B BEE 808 622 OVL 204 €89 289 /9 689 €Z. 68L S¥L /89 189 6.9 €LL €L LV €19 S09 6§ ep0:.
852 Z9L Y9l O¥L 9L OLL €08 S08 \we 6bB 8r® €18 OEZ €L L0L 69 89 129 Z0L \ZL 8L 052 269 589 589 €2L WL PLL €19 €09 696 2009
BS. ¥9.L OLZ Wil €2L WL o8 98 I¥B 0S8 €59 OZB SEL €EL VOL ¥B9 P69 89 B0L 6€L €8L 9¥. S89 /B9 S69 EEL €L PLL 0L9 009 009 e00:S
19L WL 9L Ml SEL WL TO" BLe B¥e G658 [S® 8ZB 2Z¥L . ML EOL €04 Y69 LIL €2 Z8L OFL €0L 269 YOL EVL TSL ¥LL 029 009 OL9 e00¥
oL SL. L4l 8YL Ty ELL SO® \ZB P8 968 199 SR bPL 2L £ZTL WL 902 002 WVZ €2 6L 2L B0L 969 bLL 0S5 $9L 0ZTL 699 L9 109 e00c
poL 1@L \@L €Y ASL SLZ OV8 SZT8 LS8 G5B 698 vE@ 6P/ [S: Z€L 8L Bl 802 SO0Z 6T TLL wTL LZL 8OL ETL BSL 644 9€L 899 S0Q GBS eQoZ
WL 9eL T®L S¥L TGL S8L 809 98 S§8 098 958 EE€® OS5/ §9/ €L STL 0L €12 BOL 8TL B9L 9L 8! SLL VSl ELL T®L O EPL L9 119 EED eno:l
9if S6L I8L ©YL ¥GL 9@ $08 PE® ¥SR® 958 958 ZE® €Y. [9L 6L €2 €L [ vVl TEL £9L SO eeL @Vl TWL AL 69¢ 557 8.9 29 065 EQDZL
Il 0t 62 82 L2 92 62 ¥Z2 € ¢ ¢ 0¢Z 6L 8t Lt 9 S ¥ €L 21 L OF 6 8 L 9 S 14 £ [A 1 aunj
yuoy Jo Aeq

000z IsnBny ‘(weq jo weansumoq) jo8lold suyve)s0ipAY S|4 1BISA) sbuipeay uabAxg paajossig Anoy



i€

6¢

LZ

14

yuop jo fAeg

| XA T4 6} Ll Sl £l L 6 L G €

P

000Z 3snbny
(weq jo weassumoq) 1a2lold suyo9j20ipAH sjjed |eyshin
sBuipeay uabBAxQ paajossiq Ajieq abelaay

_ _ } I ! | # . I

]

(/6w) ueBAxQ paajossiq



¥Z6 €6 €£6 296 G696 ZI¥6 ZI'6 988 098 ¥l POB 098 GO6 606 698 Ilvg 808 €%Z RFYZ 108 6¥9 19% ¥ 058 .58 Iv@ 887 OL'L €99 Ivl
606 Z16 S1's 96 056 S18 vg8 /98 Ove Sr/ €8/ BEE 068 188 6€® 608 897 vZU ZTL 19¢ [T 9E9g Ol'8 £E£8 ¥ZB 66L 9bLI P99 6E9 BOL
¢¥6 £56 €56 6/6 ¥88 Ti6 196 OIL'6 ¥88 €98 ve'e 968 BEG Lr6é 006 648 298 218 O0BL ke L% B899 1.9 /99 668€ 068 0S8 69L Q1L 8L
ZL6 S9¥6 9Z6 655 1/6 996 BE6 688 ¥88 S5@ €8l 8E® S68 [p6 P6® 998 S¥8 809 €92 9L 188 L9 698 298 998 ¥98 928 ¥9L 199 604
FI'6 056 GZ6 196 996 126 686 68 ¥8® 298 €8/ <8 6B 9€6 668 89¢ ¥v¥e 1B 89L ¥LL /¥R ZBE 998 658 9.8 0.9 €28 857 199 0ObL
gL' 056 FE6 €98 /98 @98 IZ¥8 +v8e® TEE® G599 187/ 9Ov8 S69 L8 006 L8 SbE 48 0L 62/ 6bB OB® B%® 098 GA8® .8 6Z8 6971 199 L1
ZZ6 056 8L6 S96 1/6 696 EF8 L6@ 188 GOB 6L ObB TO6 66 006 629 1S® S08 PLL 642 1S9 688 L@ 98 688 998 €E€€ 291 199 O0ZL
9268 €96 1£E6 696 086 216 196 V06 088 P98 008 IS8 ©O06 2ZP6 006 8.8 LS8 208 OB 8. 698 €98 698 998 668 888 2be O5L 999 8Z4
926 6¥6 826 ¥.6 ¥86 026 856 Ol6 €/8 668 G088 068 906 Lt¥6 G6¢ Gre 958 2L @/ G9. 998 188 G99 198 /68 689 058 85L €99 I£l
IZ6 ip6 0OE6 6.6 €86 G596 vP6 606 0.8 258 808 88 OL'6 GE6 168 L8 Iv8 w08 OlL 67 098 6/8 €98 858 €88 068 668 6L 659 G€L
lE6 9¥6 8Z6 [Il6 I8E ¥56 6€6 906 99@ 8ve /08 58 G1'6 2TE6 ¥89 098 2Iee €8L 0L 987 198 6/8 668 0SB 89 [88 9B SSL €59 o€
lT6 6¢6 9Z8 S98 €/6 96 8Z6 668 998 LE® 008 <59 618 S¥6 @8 0Se Of® .. S5L O06L 9b8 #98 bEB® pYB T.8 TL8 T8 €L 059 BEYL
€26 €€6 G626 [S6 0.6 €¥6 616 068 098 ¥pZ8® 96, 098 OL6 BI6 6.8 I¥e 208 997 (V! 66/ I¥8 G968 628 |IpB /[98 19® o908 O0E/ E¥V9 ELL
Bl's €£6 816 8¥6 IT96 GEE Z16 /88 959 608 66/ 658 €06 806 698 /[£8 887 857 SkZ 86:. kg 8rg 2ZZB Eb® 658 1§58 67 ELL OF9  L¥L
Y16 SZ6 SLs 9r6 956 626 106 L/® £se 86/, 1. /5B G689 006 JS® SZ@ 8. 6¥2 62. 008 €£9 I¥8 [l PG 0SB Sv@ ZBL GB9 BE9 iPl
606 616 6L6 Or6 0S6 926 ¥68 .8 ibg 06/ T6L G558 068 268 68 18 L2272 98/ 2€2 OOR OEB /€ 818 6e9 8E® 9E® (9L vE9 BE9 b1
¥1'6 EL6 €Z6 956 056 OZ6 688 8898 GSbg 98L G6L S58 068 G988 Ive ZI'8 6L iZ1 9L I6¢ (289 (€9 OL'8 PER L8 GSZ8 8BSZL 089 Or9 Lb?
946 ZI6 0€s 656 1S58 BL'6 688 9% Or8 6. 16/ 658 6% €88 Ob8 608 122 2! ¥Z. T6L 628 9eB 11’8 SE8 [Z8 ZLe O0SL w19 oFg PPL
g6 ¥I6 €€6 T96 €56 O0Z6 G8B B98¢ <C¥B GLZ. €67 ¥98 €69 288 O¥ye Ll'e R9L LZZ ¢2L 008 628 9f@ Li'e E€8® ¥ZO PO® 8FL TL9 158 S¥L
6l'6 616 JE6 G656 ¥56 026 €88 L/8 €p8 €L L6L ALSB 869 186 688 €i'e 897 9TL GZL 609 PEER GEB €C@ GEB LZ8 €08 G6FL OL9 UISS SbL
926 816 86 656 BS6 IZ6 168 0.8 ke €8L OI'B €98 668 €98 Zb8 @LE@ €87 (€. BT 618 9§ evrg €28 2Ipe le@ 008 OSL 189 €99 0§
626 1Z6 €b6 856 096 €26 88 vl@ 9v8 €8'L Ll'B €48 €06 GBB 168 €28 /8¢ 6ZL OfL LB Ib® 25® PER OF8 Z€8 vOB O0SL 9.9 /99 162
66 ¥Z6 ¢tv6 96 <96 826 688 6.8 6vY8 18/ 08 9.8 L[06 [88 g8 [28 T6L PvEL €L 618 L98 BSE W8 ¥R €€8 L08 8FL €L9 SL9 9SL
GE6 616 ¥F6 996 096 IE6 6B8B8 18@ ISR E8L ¥Z® 188 Ol'6 988 GGB8 628 108 6£L YEL 828 P98 298 Epe ekg 68 66.L SF. K19 189 09L
i£6 0Z6 SP6 996 096 9¢'6 8BE EBR GGBR EB. J[ZB €88 ¥L6 I8¢ BS59 le® 67 8PL 682 B£R 0.8 $98 8k /59 [yE vOB 0%/ 699 (69 19/
obé 6L6 256 696 296 +d+£6é 168 €88 €S58 SB.L lE® 688 GZ6 /6@ ¢tvww He® 6. ¥5. Ov. tvve® Z/9 <298 G589 998 658 808 09L 0.9 S0L 897
¢b6 ZZ6 €56 O0/6 G956 ©SL6 068 G888 958 G8.L +V¥E® U668 BE6E 668 /98 €8EB €08 9571 E€5L IL¥e /.8 E98 658 98 PS8 808 ¥3L ¥99 012 622
0t 62 8 L€ 9 6 ¥Z €T 2z lZ 0z 61 8L Zr 91 S ¥L €1 2L M OF 6 B L 9 S L4 £ 4 1

Yiuol jo Aeg

Ul
‘Xeyn
dgo:Li
dpo:0t
doo:6
doo's
doo:z
doo:9
doo:g
doo:
doo:¢
doo'z
doo:i
dgo:zt
200 L1
B00:0L
®00:6
200:8
200:L
200:9
200:G
200 ¥
200:¢
2002
200:1
20021

awn)

pooz ssqueldes ‘(weq jo weanysumoq) 30afoly o1Roajs0lpAH s[4 [BIsAa) :sBulpeay uabAxg paajossiq AJnoH



6¢ F A Se

yuop Jo Aeq

£e 114 61 Ll Sl gl L 6 L G

+++++++

0002 19quisidag
{(weq jo weansumo() 329loid a21329]901pAH s|jed jeishio
sBuipeay uabAxQ paajossiq Ajieq abeloay

ol

(1/6w) ueBAXQO peajossiq



APPENDIX G

Comparison Between Hourly Temperatures at Sites
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APPENDIX H

Agency Comments to the Draft Annual Report for 2000 Monitoring



STATE OF MICHIGAN

NATURAL RESOURCES
COMMISSION REPLY TO:
KEITH J. CHARTERS, Chair

MARQUETTE FISHERIES STATION
S LA 484 CHERRY CREEK RD

NANCY A, DOUGLAS JOHN ENGLER, Governor MARGUETTE M! 49855-0009
1. THORNTON EDWARDS, JR.
PAUL EISELE DEPARTMENT OF NATURAL RESOURCES . 12601011
BOB GARNER STEVENS T MASON BUILDING, PO BOX 30028, LANSING M1 480087528 FAX: (906) 240-3190
WILLIAM U, PARFET WEBSITE: www dnr.state.mi.us

K. L. COOL, Director Refer to: 4202.2,76

January 31, 2001
Mr. Kent Premo FEB - | 2004

White Water Associates, Inc.
429 River Lane, Box 27
Amasa, M|l 48903

Dear Mr. Premo:

Subject: City of Crystal Falls Hydroelectric Project (FERC No. 11402)
Comments on the draft report for the Water Quality Monitoring
Study

The Michigan Department of Natural Resources (MDNR) is in receipt of your
draft copy of the Water Quality Monitoring study dated January 29, 2001. In this
report, resuits for the City of Crystal Falls Hydroelectric Project Water Quality
Monitoring Plan were submitted for data collected during 2000.

Monitoring methods and results were in compliance with the Federal Energy
Regulatory Commission (FERC) Order Approving Water Quality Monitoring Plan.
The Crystal Falls hydroelectric project did not influence DO or water temperature
beyond limits specified by the state of Michigan. Dissolved oxygen
measurements taken upstream and downstream of the dam always exceeded
5.0 mg/L, while differences in temperature measurements at the same locations
varied less than 2°C at all times. Because of time constraints, water temperature
and DO profiles were not collected for February. An interim report should be
sent to MDNR detailing the February 2001 profiles, with the final resuits to be
included in the 2001 study report.

As a result of this compliance, White Water Associates, Inc. has asked for the
relaxation of the weekly download of data requirement. It is their opinion that
visits every two weeks would be adequate to measure changes in conditions and
ensure proper operation without risking large amounts of data loss. MDNR
agrees that it is appropriate to relax downloading of data to become bi-weekly.
However, it should be stipulated that bi-weekly downloading is appropriate only if
no problems with data collection are encountered. If problems such as unusual
DO drift or non-compliance should occur, MDNR requests the licensee return to
downloading data on a weekly basis.



Finally, please note that FERC orders stipulate annual reports are to be provided
to the agencies by December 15 of each year of monitoring. The 2000
monitoring report is dated January 29, 2001 and was not received until January
31, 2001. Although MDNR was able to complete a timely review this year, it
would be appreciated if an increased effort was made to ensure the reports are
received by the December 15 deadline.

Thank you for the opportunity to comment. If you have any questions, please
contact me.

Sincerely,

mistak

Habitat Protection Unit
Fisheries Division
906/249-1611

ce: Dr. Kurt Newman, MDNR, Supervisor, HPU
Mr. Jim Fossum, USFWS



In

To: whitewtr@up.net
Cc: neumankrlstate.mi.us

To: Mr. Kent Premo, White Water Associates, Inc. Amasa, MI
From: Jim Fossum, USFWS, Ecological Services Field Office,Green Bay,
WI

Subject: Review of the Water Quality Monitoring Report -2000 monitoring

Your January 29, 2001 letter to us requested U.S. Fish and Wildlife Service
review of the subject report for the Crystal Falls Hydroelectric Project
(FERC No. 11402). We will largely defer to the Michigan Department of
Natural Resources on water guality issues, however, after report review,
the FWS did not discern any significant problems with water or temperature
levels in the monitoring data. Therefore, we have no further comments.

Thank you for the opportunity to review the report,

James D. Fossum

Printed for White Water Associates <whitaewtrfup.nat>



